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わァCⅡAM  OFORGANIZINGCOMMITTEE  
On behalfofthe organizing comittee，Iwo111dlike to extend a warn  
welco皿etOal1participantS，Observersandguestsandthanksforyourkind  
acceptanCetOparticipatetheAsian－JapanWorkshop onCooperativeSea  
TurtleResearchandConser∇ationtoday．   
Itiswellknowthatsea turtles are describedasmigratory species ofthe  
regionandtherefbreitis a commonresourCe Ofthe regionalcountries・  
However，SOmuChin血rnationofseaturtleswerenotknown，partic111arlyon  





researchunderSEASTARprogranme．   
Duringthecomingperiodfromll－13December2001，WeCOngregateheret6  
1earnfromabout270ralpresentations・Theworkshopisconcludedwitha  
discussion session where the participantS WOuld choose to discuss the  
cooperativeresearchplaninthefuture・Aftertheworkshoptherewi11bea  
studytourtoseaturtlesitesinPhuket・On13Decemberwewi11visitthe8e  




maketheworkshoppossibletoday．   
Thank you ver3r much 
MR．S■UPOTCHAmORNm一   
FOmD   
bYSEASTARPROJECTDIRECTOR  
SEASTAR2000St．a加5Report   
The director of the Phuket Marine Biological Center，Mr．Praween  
Lynpsaichol，distinguishesparticipantS，1adiesandgentlemen・Ia皿deeply  
gratefu1tothestaffofPhuketMarineBiologicalCenterfbrarrangementof  
thismeeting．   
This prqject beganin1999by thefund ofXyoto Universityand Tokyo  
University．From2001，fortunatelythisprqiectissupportedbyAGrant－in－  
Aid ofMinistry ofEducation，Culture，Sport，Scienceand Teclm0logyin  
Japan（JSPS）．   
In1999theThai－JapaneSeCOOPPrativeresearchstartedonthe seaturtle  
researchandconserrvationwiththeo切ectivesthatarelistedasibllows：  
1．Migratory paths of adultfemale green turtlesin the Gulf of  
ThailandandtheAnda皿an昏ea，uSing satellitetrackingsystem・This co－  




loggers in the nesting ground to esti皿ate SeX ratio of new－hatched  












migratory paths were demonstrated in the internet at website 
http：〟bse．soc．i．kyoto－u．aCjp．In2000，Wefoundthetwodi鮎rentpopulations  
ofgreenturtle，betweentheG111fofThai1andandtheAndamanSeabythe  




regionalcooperationsocal1SEASTAR2000（SouthEastAsianSeaTurtle   
AssociativeResearCh）．The extendingcooperationperiodswi11be ext．ended  
intotheyear2003bythefundofJSPS．Malaysiawasincludedin2000．And  
tothisexten七WeWOuldliketowelconeCambodia．andVietnamtojointas  
well．   
Consideringthatthesexratiosofthehatchlingseaturtlesaredependenton  
thetemperature，thusmonitoringofsandtemperatuteinnestclⅦtCheswas  
measured throughthe nest．ing season bothinthe伽1fofThai1and，the  









I）ataofshrimptrawlingactivities werealso collected．The dataoffishing  
locationfbunditstendencytosuperimposeonthemigratorypathsandmay  
used to deterninethe pos＄ibility ofby－CatCh turtles．In addition，fbeding  
groundsuchas sea grassareaSwi11be estinatedasitharnomizes to the  




reviewourefEbrt払rmoree鮎ctivecooperation．   
DR．W皿USAMOTO   
























also be stressedand pri0riti2；e．Itiswiththisunderstandingthatled to  
establish皿ent Ofthe SEASTAR prqject．The prqject need8greaterjoint  









andmayItakethisopport11nitytodeclaretheworkshopopen・   










C血aiman   
lO：00－10：20  
MnMiekminChamebhd且   






















12：00－13：00   
Session 2 
Cbaiman   
13：00－13：20  




DEVELOPMENT OF AGPS－ARGOS PTT DEVELOPMENT OF A GPS－  
ARGOSPTT  
エ〉r．肋∂〟α最drα才  
EXPERJMENT ON DUMMY ATTACHMENT WrrH SEA TURrLESⅡ寸  
CAPTIVm   
MIGRArION PAmRN OF POST－NESTING GREEN TURrLE，Ⅱ寸THE  
GULFOFTHA皿AND，TRACKEDBYSArELLITESYSTEM  
肋必c加7乃Cゐαr〟C力i乃（お  
FEED℡寸GANDINTER－NESTⅡ寸GGROtJNDS OFTHEGREENTUmE  














Cbaiman   
15：20－15：40  
CAPTm  
DRNobⅦakiAr乱i   
THETRACKDJGOFMARY，AJtTVENnEGREENTURTLE RJuSEDIN  
かたエおw月bcたc力αrた  
THE RELATIONSHⅡ〉13ETWEEN SHRn4P TRAWL GROUNDS AND  
MIGRATION COURSES OFADUurFEMALEGREENTURTLESINTHE  
GmFOFTHAmAm  
肋肋り′α幼君∂α  













Cbaiman   
O9：00－09：20  
DtこKenit血iThtsukawa   







ANINTER＿NESTING MOVEMENT OF THE FEMALE GREEN TURrLE，  
C批0」ⅥりんmS STUDIED BY SÅrELLm TELEMETRY AT MA’  
DAERAnSANCTUARY，MALAYSIA  
βrぬ椚αrr〟dガ乃βゴ乃ノ古rαカブ椚  
COFFEEBREAK   
ANADAPTIWMANAGEMENTSTRÅrEGYFORHAWKSBILLTUXTLE  
腺月ブタり′〟おAゐ励ゐ  







PRESERVÅTION：Ⅱ寸SmmIONA⊥COMMISON BETWEEN t）NmD  
STÅrESANDJAPAN  
上け．．1J．、J、、〃hJ畠J、IJと～キ抽一  
BIOTELEMETRY STUDY ON：MAFm LIVES USING CODED  
UuRASONICTRANSMITTERS  
＿川・／ナノハ；研ぎl・J！∫lJさ－1〃＝JJ・．J  


















COFFEEBREAX   









VESSEL   
CHOICESOFACTrVrrIES，LUNCHONBROAD   
CRUISE BACK TO PMBC BY CHAXMONG TONGYAIRESEARCH  






















conservation ofliving resotminthese waters tothe bene丘t offuttm  
generationsandtopronotetrainingandeducationofstudentsandscientists  
bothThaiandforeigner＄inthefieldofmarinebiology・Thecenterpresently  
organizedinto7researChunits andladministrationmit・Therese甜Cb  
activitie8COVeral1aspects ofthe marine science8・Marine Endangered  
Speci由UmitistheoneofmainsuttiectresearChofthecenter・  





Cb01b11d20180．Tba立and．   
InordertocelebratetheRoyalGoldenJ11bileeofHisMajestyKingBhumiboI  
Adulyadqiin1996，RoyalThaiNavyhadsetprqjeCtStOCOnSerVemarine  













between each clutchwaslO－16days．Further nore，Platforn tranSmitter  
teminals（ms）were employed toinvestigatemigration，feedingand  
residentgrounds．  
12   
THEROYALTHAINmSSEATURTLE（コONSERⅥゞrIONCEmR  









committeewiththe Hydrographic Departmentandthe Air and Coastal  
DefenseCommandbeingdesignatedtoactasthecenter，soperatingfbrces・  
Overtheyears，bothprivateSeCtOrandgovernnentSeCtOrhaveprovideda  






C。mmandhas now assumedthe role ofthe RTN’s maritime and coastal  
environnentalconservationcomitteeafteritwasdissoIvedrecently．   
MissionoftheSeaTurtleConseⅣationCenter   
l．Toprotecthatchlingnests王brseaturtlesalongthecoastalareason  
isletsin thebayofSattahipandvicinity areas   
2．Toserveasanursingplace氏■r Seaturtlesofal1kinds collectedfrom  
variousconserved placesafteremergingfromtheireggs   
3．Toserveasasourcetoreleaseyoungturtlestothesafetyseawith  
m鋸d】nⅦnSⅦrdvd   
4．Toserveas＄OlⅣCeOfkn0wiedge andin血mationonthelifbcycleof  
seaturtles fbr theptiblicandinterestedstudentsand serveas a  
sourCeOfinspiration 氏■rthep11blicto protectThai1and‘snatural  
resollrCeSatSea   
Dil五c山desa皿dObstades   
l．Capabilitiesandfacilitiesofthecenteratpresentdonotsufaciently  
meettherisingdemandofitsoperationfortheincreasingnumberof  
eggs，hatch迫ng8andvisitors・   
2．Budgetisneededtoundergolargescaleimprovementtomeetthe  
demand．  












1eathetback turtle（DemocheLys coziacea）and green turtle（Cムe］onia  
nvTdas）．Themmberofnestslaideachsea50nrangefrom7to13showinga  















1975when Cambodia signed as a member ofthe CITES convention（7  
December1975）andaccededtotheconventionon 
Recently，Cambodia stilllack ofstudy，reSearCh as wellasinhrmation  








ridley turtle（Lepidoche］57S OHvacea），hawksbi11turtle（BhTetZnOCbe157S  
血bdcata），loggerhead turtle（Cue触Cuetta），greeT t血1e（CbeIonia  
zzlydas），andleathetbackt血1e（Democbelysco血cea）・Amongtheseturtles，  
0nlyhawksbi11andgreenttdehadoftenbeenfoundalongthecoasthe，  




were caughtby co－incident（gi11net，hook81ine trawlingnetandbomb）・  
Fortunately sea turtle consunption in Ca刀nbo血ais not popular・No  
fishermenintendtocatchtheseaturtles．TheybelievethatitisbadlllCkto  




received tagging equipmentfrom SEAFDEC and the o孤cer8have been  
trainedformarineturtlestaggingandhatcherynanagementinMal？ySia・In  
managing，mOmitoring，PreSerVing and conservation seaturtle as wellas  
othermarinelivingre印nrCeS，Canbodia，eSPeCial1yDepartmentofFisheries  
need co・nanagement with other countriesin the region・Fund8 fbr  
conservationstudiesa代requeStedfromNGOsorinternationalorgamizations・  
SeaturtleconseⅣationisnotonlyimportantfor Cambodia，b11tfbrother  
countriesintheregionaswell．  





Ⅳhatran払Ⅵe血LE－m山＝仙on蝕vn工LⅧ   
Basedonpreviousstudiesandthedatain1998－2001inⅩhanhHoasea・  
This reportindicatedthatseaturtleinthi8areahas beendecreasedin  
nunbersofindividuals．Theincrea8ingcaughtnumbersofseaturtleyearly  
weremainlybelongtothegenus Chelonidae（hto2speciesHawksbill＆  
Greenturtle）．Duetooverexploitationforfood，medicinesandhandcrafts  









md：血mob＠kais．kYOb．Ⅵ．aL†D   
Introduction：Thenestingbeachesofloggerheadturtlearedistributedalong  
















anestingseason．Ifwe attachdataloggersonthe carapace atthe丘r鈍Or  
SeCOndnestingperiod，WeCanreCOVerthosedevicesinthenextlandingand  
Obtained data successfu11y．These data were anabTZed toumderstand the  
COmhtionbetweenbodyte皿peratWeandambienttemperattm，diffbrence  
Ofbodytemperattmbetweenloggerheadturtleandgreenturtle．   
ResuIt：Twodi飽rentmigrationpathswere血undinthepostnestizlgturtles．  
One was  migration pathtoward the East China Sea，anOther was  
migrationpathtowardthe northemlPacific Ocean．The coursetowardthe  
East China Sea was8ePa∫atedinto two，One Wa＄SOuth western courBe  
PaSSingthroughtheEumshio，anOtherwasthecoursealongJapanIslands．  
Themifeeding ground ofloggerhead turtleis the East Cbna Sea．  
However remain turtles migratefor severalyearsin the open sea，the  
northemPacificOcean．Itissa姐thatthedifEbrentmigmtioncourseswere  
foundinadultseaturtles＄uChasgreenturtleandloggerheadturtle．Body  
temperatum ofloggerheadturtlesmaintainedseveraldegreeshigherthan  
ambientwatertemperature．Whenturtleencounteredthefrontalzonewhere  
highlywatertemperatu代diffbrenthori2X）ntal1y，thedivingrecordindicated  
rapid descending and ascending pattern．Tho錐Verticalmovements were  
repeated3to4ti皿eS untilbody temperatwe became higher than the  
ambientwatertemperature．  





封Toyocomm血a血eq山pmtCoりL仏．   
IntheArgossystem，thelocationofplatfornterminaltransmitters（ms）is  
deterninedbycalculatingtheDopplerefEbctonreceivefrequencies onthe  
satellite．TheregularArgosprocessingsystemcalculatesplatfbrmlocations  
usingatleast払urmessagesfromam． Calculations comprise three  
stagesincl11ding geometricinitiali2Lation，location calculation properand  
qualitycontroloncho＄enpOSition．Tilequalitylevelis statedintermsof  
locationclass（LC）．TheLCssuchasI．C3，2，1，0，A，BandZarebasedon  












3．38％，LCOwas3．30％，LCAwas9．41％，LCBwas23．0％andLC Zwas  
59．0％．h2001，LC3was5．01％，LC2w鮎3．87％，LCIw鮎6．19％，LCOwas  
5．03％，LCAwasll．9％，LCBwas25．8％andLCZwas42．2％．Thesere凱止臨  
show thatalmost half ofthe transmission were only one uplink and  
deterninednolocation．Inotherword＄，WeWaStedalmostahalfofacharge  
払rArgossystemaswe11aslocationdata．htbisbackground，Wedecidedto  
develop a combined GPS－Argos PTT．The GPSisalso a satellite－based  
navigationsystemmadeupofanetworkof24satellitesplacedintoorbit．  
Sinceprincipalofthe GPSisbasedontlme not ontheDoppler e蝕ct・a＄  

















District，Rayong21190．E一皿誠：Pannai＠loxinfb．co．th   




materials usedibr m attachnentwiththe experlmentalstocks were  
exactlyiden七icaltothoBeLbrfieldobservations．Theresultsshowedthatthe  
dⅥ皿mymS COuld stayin actonthe carapace，eVenthe shortestinthis  
experinentlongerthanthelastsignalsreceivedfromPTTmodelKiwiSatlOl  
in the Lield．Thus，it could be confidently presumedthat naterials and  
teclmiquesofattaclmentweresuitableandgoodenough払rfieldpractices・   
Ⅹeyword㌫錐a血1e，na伽m恥ほ工由比訂Tem山nd，血皿mymS  










勇rai腐bre．smi．kvob．u．a仁山   
Study on migration patternOfpo8t neSting green血れ1esinthe Gulfof  
Thailmdwa8COnductedbyusingsatellitetelemetryduringtheyearof2000－  




of novement：the丘rst direction passedthe east coast of ThaikLnd and  
straighttoVietnanpeminsular，SOmeCrOSSdSouthChinaSeaandentered  
toZuluSeaofPhilippine8Water．The secondwaywentdowntOthesouth  
crosstheGulfofThai1andtoMalaysiapeminsular．ndstrialindicatedth  
fbmale greenturtles couldmigratelong distanCeSfromnestinggroundto  
theirhabitatswithinthe region．Thereis no doubtthat the collaborative  
WOrka皿OngneighbourCOuntriesisneeded伽rconsemtiononolⅡSeaturtle．   
Kbywords：greenturtle，Satellitetracking，migrationpattern  







2）Gra血ateS。h。。1。rA如血twe，EyototJniYerSi奴Japa皿・E－m血＝  卿p  
3）GraduabS血00lofSo亡i山Ⅰ血aties，ⅩyotoVnive搾it洗Japan・E一皿8丑＝  











around30knfromHuydngIslandduringApri1－Ang（wbichisthe peak  
nestingseason），2）Co－OperationwithIndiatoprotectgreenturtleandits  
habitatsatAndamanIslands．  






kon望kiat k＠bo血m  
2）SeaT地Consem血瓜S軸D画entof輌血8iIslanも  





nab▼m◎k血．ac．わ   
Genetic struCture Ofnestinggreenturtles populationsfromthe East（the  




and Green16300R“GTCTC GGATT TAGGG Gm GCGりandinner  
priners（Greぜn15579F“CTGCC GTGCC CAACA GAACA”and Green  
16087R”CCAGTTTCACTGAATCGGCA”）．  
Thepreliminaryresult（5individualsfromtheGulfofTMandand4  
individualsfromtheAndananSea）revealedthattherewas atendencyof  
separated populations・The result wasinagreementwith the sate  
tracking data（SEASTAR，unPublished data）・More sa皿plesfron both  
populationsarePlannedtobesequenced・Theconclusionisexpected  
avai1ableattheendofyear2002．  


















trackhermovements afterrelease．Shewasimitial1y seen exploringthe  
benthiccoastalhabitatwithoccasionalfeedingattempts．Thetracksrevealed  
thatshe stayedclosetoRedangIslandduringthe丘rst3daysfbllowing  
whichsheheadedo飽horeinanortherlydirectiontowardsVietnam・AfterlO  





















are always preservedin captivity fbr reproduction and releasingfor  
increasedannmberofseaturtlestothewnd．In2001，Satellitetelemetry  
wa＄SerVedinthe study on movement ability ofhawksbi11turtles after  
releasedtotheopensea．Fourj11Ve血1eandadulthawk8billsaged4－12years  
old were deployedwith Plat払rm Transmitter Terninalm on their  
8arapaee・  
Signalobtained showed thatallhawksbills moved randomlyfor  
searchingonfeedingarea＄Onlyalongthecoastlineinthe11PPerOfthe（hlfof  
Thai1andwithinthewaterdepth1essthan20m．TheytraveledtoⅡ1any  
areaswithoutany directions througho11t2－3months．It seemedthatal1  
hawksbills could not decide to stay in any habitats. Swimming speed is 
approximatelyal1time O・5－2km／hrdeterminedonhighd？SS Oflocation  
accuraCySignal（LCl－3）．Sincethemovementofthehawksbillslookedin  
orderandcomplexity，thisdatareceivedfbrafewnonthsmightnotenough  
timefbrclearlyexplanationtotheirbehaviourintheopensea・   
Eeywords：hawksbillturtle，Satenitetelemetry，releasing  
















westem coast ofthe GulfofThai1and．Two t血1es migratedto Singapore  












trawispread o11tlOO kminfront ofthe shorelines・Thaigovernment  



















nestunderthe shade condition becam色lowerthanthatunder sunlight，  
becauseofhighnesttemperatureSCratstikawaetal；2000）・EfEbctsofnest  
temperature＄On SeXニratio of hatchling green ttdes were examined  































26   
greenturtles maybe estimatedby a nesttemperature meaSuredusinga  
temperaturedatalogger．   
Keywords：green turtle，hatchingrate，SeX ratio，neSt temperatl汀e，data  
logger  




1）GraduateSch00lofInfbmaLtlCS，EyototJniversity，Ⅹyoto606－8501，Japa皿，  卿jp  
2）CNRS／CEPE，23rueBecquerel，67087Stra5botrrgcede＝02，Fzuce  
3）NatlOnalInstihねofPolarReseareh，Tb】こyO173一さ515，Japa皿   




more than25countries have workedwithinthe Kawana marine turtle  
prqject，Ofwhich main activity has been the nuznberingand tagging of  












cycle were appro血ately O・2HZand did not decrease even dmingthe  
bottom phas寧．Theresults ofthe studyare discussedinrelationtothe  
払ragingbehaviorofleathetbackturtlesduringtheinterneStingintervalin  
FrenchGuiana．   
Keywords：Dermoche＆scoriacea；intemestinginterval；datalogger；ARGOS；foraging  













since they spend mostoftheirlifeunderwater・However，tO Study the  
behaviorofmarineanimalsisveryimportanttO COnSerVetheirresourCeS  
especially endangered specieslike sea turtles・Recently，remarhble  
teclmdlogicaladvancesin aninal－Carried devicesincl－1dingmicro data  
loggers，ultrasonicbiotelemetry，andplatfomterminaltransmittershaveled  
to newkn0wiedge about the behavior ofaq11aticanimals・We are now  
developingnewdevicesto measurethebehaviorofmarineanimals・The  
deviceisaMRlogger．TheloggerhasInagnetO－reSistiveefEbct（MR）sensors  
andaccelerometers．TheMRsensordetects3－Dmagneticfieldtotransforn  
into3－I）direction data．Combing3－D directiondataand3－Dacceleration  
data，WeCaneStimate3－Dpo＄itionofanhals・Inthisstudyweconductedthe  
field tests ofMRloggers using adult sea turtles・The丘eld tests were  
executedinbreedingpondattheSeaTurtleConservationStationsituatedat  
MannaiIsland．We attached aMRlogger ontwo captive adulthawksbill  
turtles（Eret皿OChe］37S血bzづcata）in12：000nSeptenber25，andwerecovered  
loggersin9：000nSepte血ber27・Three－directionalmagneticfieldandtwo－  
directionalacceleration were obtainedfor over43hours．In addit．ion，We  
measureddepthandtemperatureSimultaneOuSlyusingmicrodataloggers  
（MDS，Alec Electronics Co．，Ltd．）．In this experinent，turtles exhibited  
diurnalandnocturnalbehaviors．Turtleswereactiveindaytime，Whilethey  
showedlittlemovementinnightti皿e．  









otheris．．indeterninate growth’’，Which they continue to grow a氏er  





ininpacts ofharvest on population dynamics betweenthe two models・  




management．   
KeyvordB：deteminate growth，POpulation dynamic model，Hawksbillturtles，wi1dlife  
management  
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reasons．Analysi50fthe satellite data suggeststhat MelurOCCuPied the  
O飽borearea Close to her nesting beach while completing herlast three  
Clutchesofeggs．Theobservedinter－neStingareawaswithintherangeof7．7  




asitrein払rcesotherstudies whichshowthat greenturtlesutilise coastal  
Shallowareainthevicinityofnestingbeachd11dngabreedingseason．The  
resultsalsohigldightpot，ential0飽borearea OfMa’Daerah sanCtuaryfor  
PrOteCtion．ItisrecommendedthatmorePTTs to be employedin orderto  
gama COmPrehensiveinlbrmation beforeitis丘nalized fbr management  
decision．   
Eey・WOrds：Satellit・etelemetry，Greenturtle，Chelo血azzlydas，inter－neSting  
movement，Ma’Daerahsanctuary．  




血如ro・aⅦ   
TherearemanytyPeSOfuncertaintiesinpopulationmanagement；absolllte  




StOCk sizeand change catch q110tawiththe populationtrends，theriskof  
StOCk collapseis kept to be su伍ciently smal1．Thisis cal1ed adaptive  






Ofestimationshouldbeconsistentthro11ghoutyears．   
Keywords：pOPulationmanagement，mOmitoring，risk，StOCkcollapse．  
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8）GradnaねS血0010f地ma血ちⅩyobU画   
hstittrtionalConparisonofFisheryRe紺tmMaAagementS：Firstly，fishery  
institutionsinU．S．andJapanare rOugh1yintroduced．In U．S．，basical1y  
everycitizenhascon皿Onrightsoffishingonthe8ea（comnunepiscarium）．  
Sincemid90s，however，IndividualTransferable Quota（ITQ）systemwas  
introduced to sone ofoceanfisheries．On the other hand，mOSt Ofinlmd  
丘shery activities（atriversandlakes）are reStrainedby exclusive丘shery  
dghts．  
InJapan，almost no commercialfishery canbe operatedwithout  
鮎beryrights orlicenses．Fi＄heryrights are entitled by governors ofthe  
WaterSundertheirjmisdiction（inchdinginlandwaters），butthegovFrPOrS  
have to hear the opinions of the Fishery Adjustment Commissions 
be魚rehand．In addition，the FisheryAdjust皿ent Commis或dns，Which are  
mainlycomposedoflocal鮎hermen，playthemainrolein丘sheryre  
managementinJapan．  
In U．S”fishery resotm nanagementS（and environmental  
preservations）are fundamental obligations oflocal or／and federal  
govemnents．This jlddical relationship between citizens’rights and  





Thefirstprecedentis Mono Lake Case，Whichis a disp11tebetween  
naturalresourCe uSeand environmentalpreservationin U．S．The Second  






beanalyze＆   
F血eReseamhPlanぷFinal1y，0urreSearChinteres短andfu血replansare  
pre聞nte孔  
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3）GradnabSd10d正抽EyobVnive摺i辱   
Radioandultrasonicbiotelemetrywereemplqyedtomeastmthemarinehfe  
behaviorsince1960’s．Theperfbmanceofthemwasimproved由ncemicro－  
electronics teclmologies were developedrapidlyinthese severalyearち．We  
employed codeddtrasomictransmitters（V8SC牒L，Vemco Ltd．，Canada）in  
Orderto track manyfish simultaneOuSly．Anultra帥nic coded transmitter  
WaS8．5mn diazneterwith25mmlong and weighed2．2ginwater．The  
trandtterwa＄uSedtotransmitconplexcodesofuptosixpulses．Wecan  






transmitters and to recordtim占offish attendanCe anditsID ontoinside  
memories．The dimension ofthe VRIwas60mmin dianeterwith205mm  
length．Thelithiumbatteryin由delastedfor180days．Th畠VRIwasins七al1ed  
intheplacewherethesample丘shpa8Sthroughinadvance．Therangeofthe  
Signal detection was within 300－500m h this paper，Weintroduce  
Preliminaryresultsusingthecodedultrasomictransmittersandthereceiver  
sysbms．Twenty丘veblackrockfishesSebastesizlermiswereJfishedatthe3  




the other side．TwoVRIsystems wereinstal1edinthis study atthe no．4  
girderoftheliaisonbridgethatwasinthenortheasterndirectionfromthe  
releasepointneartheEⅨIsland．Wehundthatseventeenofthemmigrated  
to their habitatwithinlldays．Tbroughout the experiznents，the VRI  
SyStenS attheliaisonbridgerecordedfbwattendancesofthemoBtSamPle  
fish．Inotherwords，mOStOfthe samplefishreleasedneartheXIXmoved  
alongtheeasternseawalloftheXIXtothesouthwesterndirectionandthe  
sample鮎hreleasedattheothersidedidn’tapproachtotheliaisonbridge  
but might move straight to their home．The鮎h thatmigrated to their  
habitat didn’t move outfrom each habitat during ourinvestigation．We  
appliedtheVtestmodifiedRayleigh’stesttoverifYmigrationpatternS Of  
them．Thebehavioroftheblackrockfishwasumintentionalaftertherelease  
withinlburhotm（the Vtest，P＞0．05）andsigmificantly difEbrentfrom  
randomafter4hotLrSfromrelease（theVtest，P＜0．0025）．  








3）GraduateS血odばA輌EyobUnive画   
Data－loggeris a powerfu1toolthat provides continuousand血ultaneOuS  
monitoring of鮎hintheir．naturalenvironment，in bothspaceand time．  
Recently，duetodevelopmentofaccelerationdata－logger，WeCanreCOrdthe  
infbrmationofmovementof鮎h．Theaccelerationdata－loggerswereattached  
to red seabream，Salmon，andlargemOuthba開tOreVealtheirswinuning  











releasedintotheriver．Asthe acceleration data－loggeralso canreCOrd  
gravityacceleration，theangleof鮎hbodywasestimated．Fromthechange  
Of the baseline of acceleration data，digging a nest behavior was  
dis伝ngui8hedfromnornalswimming．To make stm ofthe estimates，the  















na立：kad血11ko血com   





province，intheAndaman Sea．Dugongsare OCCadonal1y entangled or  
dromedin ashing geam．Among various type畠of gearS，gi11nets are  
COnSideredtobe七hemaincau8eOfdeathofdugongs．  
MarineProtectedAreasinTrangprovincehavebeenadoptedinMay  
1992underthe ProvincialNoti丘cation nThe ProvincialNotification fbrnot  
gso皿ekindsof＆hingoperationsincertainareaSOfseagra8Sbeds＝・The  




fo1lowingtheintroduction ofthe Marine Protected Are乱 The dugonglS  
considered a nflag＄hip”species fbrthis Marine ProtectedAreasanditis  
envisagedthata”DugongNationalSanctuaryMshouldbeannOunCedinthe  
nearfuture．  




Ⅳ叫恥0，164瀾9，Japan．払皿は址k∝“tS血ひb如0．aLb   
Mapping of seagra∬ bedsis veryimportant for management and  
conservation ofsoundlittoralecosystems and sustainablefi血eriesin the  
coastalwaters．The methods to map seagrass beds are reviewed．The  
methodsareclassifiedintotwocategories．Oneisdirectmethodsbyvisual  
observationand the otherisindirect methods using a remote sensing  
apparatu8．Indirect methods are dividedinto optical or hydro－aCOuStic  
methods．hdirect methods req山re sea truth by direct nethods．Optical  
methodsareimageanalysisofaerialphotographyorsatelliteinagery．They  
aLree飴ctiveformappingbroadareasbutlimitedtoshallowwatersdueto  





for mapping broad geographic distributionsin relatively deeper waters・  
Couplingofseveralindirectmappingmethodsismoreusefu1thanuSingonly  
onemetbod．   
Keywords：SeagraSS，SeaWeed，maPPing，remOteSenSing，hydro－aCOuStic  















fhctors on abalone to maintain stable s11PPly．The main objective ofthis  
reportistounderstandtheinnuenceofwatertemperatureOnlocomotionof  
abalone．Weinvestigateditslocomotionunderdi蝕rencetemperatureusing  
a ccD ca皿era（KE：YENCE，CV－500）momitoring system・  We used 5 
matureabalones，BbEotisdi8CuS．Theyweremaintainedinareservedtank  
inthelaboratoryunderL12：D12conditionsbeforethe experinent・Each  
abalonewasattachedalight－emittingdiode（LED）floatandreleasedintothe  
500Ltankcalmiy．Itwasle氏aloneinthetank壬br24hfbracclination・The  
water temperaturein the tank was controlledin 4 casesin each  
experimentalseries，10，15，20and250C，reSPeCtively・The water was  
circulatedthroughapumpfroninflow－tanktooutflowthermOregulator・We  
started to monitorloconotion of abalonefor24hwitha CCD camera  
（KEYENCE，CV－500）．Thelaboratorywasindarkness，andthepositionof  
the abalone was measured11Sing alumino11S float・This datum was  
contin110uSlyrecodedonapersonalcomputerconnectedwithRS－232C・We  
c。uldestimatetheirlocomotion． UnderlO，15，20and25OC，abalones  
didn－tmovedwingday（8：00－20：00）andsonemovedforapieceofkelpduring  
might（20：00－8：00）．This wasinplied that L12：D12conditions before the  
experimenthadane飴ctontheirlocomotionhoweverthelal）OratOryWaSin  
darknes＄duringtheexperiment・  
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